Ligand-controlled dissociation of Chromatium vinosum cytochrome c'.
Carbon monoxide binding to Chromatium vinosum ferrocytochrome c' has been studied by high-precision equilibrium methods. In contrast to the CO binding properties of Rhodospirillum molischianum cytochrome c' [Doyle, M. L., Weber, P. C., & Gill, S. J. (1985) Biochemistry 24, 1987-1991], CO binding to C. vinosum cytochrome c' is found to be unusual in the following ways. The binding curve is found to be cooperative with typical Hill coefficients equal to 1.25. The shape of the binding curve is asymmetrical. The heat of CO ligation is measured by two independent methods, both of which yield large endothermic values of approximately 10 kcal [mol of CO(aq)]-1. The overall affinity for CO increases as the concentration of cytochrome c' decreases. These observations suggest the CO binding properties of C. vinosum cytochrome c' are complicated by CO-linked association-dissociation processes. Further investigation by gel filtration chromatography shows that at micromolar concentrations the dimeric state is tightly associated in both the reduced and oxidized forms of the cytochrome but addition of saturating concentrations of CO causes the reduced ligated dimer to dissociate largely into monomers. A model is presented that quantitatively fits the data, involving a ligand-linked dimer-monomer dissociation reaction. In this model, CO binds to the dimer form noncooperatively with an intrinsic affinity constant equal to 5600 +/- 1200 M-1 at 25 degrees C. The unligated dimer form is tightly associated, but addition of CO causes dissociation of the dimer into the monomer with a monomer-dimer association constant equal to 450 +/- 200 M-1.(ABSTRACT TRUNCATED AT 250 WORDS)